
...,:,...,.
(gjj
:-?.~

ERNEST ORLANDO LAWRENCE .“-’
BERKELEY NATIONAL LABOI{ATORg
ARCHIVES AND RECORDS OFFICE ;%
PROVENANCE STAMP :>

(% ,3A
:~,.

Accession Number: y. e% balm

—.<—.. —. . ... .... .-..—. .... ___ ..._
j~ ,

,--- ... .. . ... . . ...,,
l/ v ::,* . .,,,,...... ,-..._:*r,,--”

“ UIQIVERSITY OF-CALIFOILNIA
Lorioc Ji, GoilfJisto of’ A!—

P,ALll,\r Io,N LAnon AT O]t Y.

nl; RKELCY~, CA LI1:ORNIA

. . . BEST COPY AVAILABLE. ..

‘Tot .“ Professor Ernest O. Lawrenoe
... .

From] Joneph G, Hamilton,M. D; I
.-!, . “.., .,. .,., ,.

. . . . ,,

.,.

.,”, ,

April 28, 1940
~; ... .. ........... ... .

~,~!.f*J’,..f-”dt>.U’:..i {1

.

,, , The potisl.bloaouroea OC radiation injury from the oxploaion
of.afiatomlo bomb are aa followe. ,;’.,’. .!. ,, L

.,,,,. ,, ,: .,
;.., .,
. 1. External radiation from the aotuQl oxplo;iokand

. .
rapidly expandingO1OUC3of fission produats.

... .. ... . !,:

,, 20 &ternal radiationfrom fiosion Droduotn deuogited

g,

. . .
. on 8oi1; buildings,,roada,”vogetatlon,eke. 8D the ro~ult OC

@g#?% ‘“’a nearby underwaterexploeionor an explosionless than

f ~H~”M\ : 2~, feet:from,~he~~und. -

. .

1! !, 3. Inhalationof oontami.nntedair from sitmtion$2
@.Lm*

~ $. , before the radionotiveuxitarlal@E settled out.

i

4. Inhalationof air oontamiuatodby dust, oto. froi-a
:E ares that has beoorueradiosotivefrom situation42.

.,

It L8 desirableto oonsicler”the4th oituationin SOGIOdetail.
Let it bo aseumed that n 10 Mlozramplutouium bomb is explodedwith
an effioionoy of 10$. Thus, tho;e will be 1 kilogram of fission ‘~,
productiwhoao grotiaradioaotlvityw3.11be 20, 6, and i2mogaourios

I “’at.5,-50and 500 days after the explosion.—..-—-T- he 9 kilograms of plutonium

j ‘
that failed to undergo ficsion-wiIllhave a total radioaotivikyof approx-

,. lmately,500ourios. The amount of inhaled fi.saionproduct notivity”to
produae a lethal”effeotby lung injury is eotimatodto be 30, 16, and
5 nilliouries respeotlvelyat the indioatedthree timo intervals. The
oori-oaponclingvalue for plutonium iv ostimatodto bo in the mngo of
250 m+orocuriea. Tho relative.oontrlbutionof plutoniumto the lethal
aot~on Of the fis$ionproduota is .3$, 2$, and 57;at the 5, 50, and 600.
day time lntervalo. Thu8 it ~b apparent that only nfter a period of
many yoare will an infeotodarea~prosentmore of a potontialhazard
fron plutonium than the ever diminishingamount of fisnion produote.
Conversely,tho rolo of plutonium in the productionof intorual rad-
iation injury dimini6he8to the vanlshiu~ point the shorterthe inter-
val beoomee between the exploGionand the inhalationof the oontnuA-
natod air, *
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.:. -..’.and is of rolativoly minor importance aS an ~nte~~~ ~~~oQctiVe poi60n .“.;-;..;’::...,...
,,..~,~..,:,:~~,i,i..”;~...“under the probable oiroumetanoes “aurrowding ita military applioationsa ... =“~’”{.,.;:,....,.. - .....,.::.”’.,1..-.,::.:.

;.,.-;.:!
:,.,:.,1.,,..:>....-.. .......... ““”””.Under”eituation #3s namely the,inhalation of oontamlna$kd tipr’ayor dU8k~~~??:-. >.,,.{+;..:.... ..i-..:”-.
J’.?:\’:.....:,-, . .:.:!: :!.immediately after. theoxplosionj:>);..:,,,!.(,::.,:; it ~3 possible that a oonside~ble ,.”.”-’:’Y.:.;.”:.:,-:....\ :“,.!:;,.”G>;:,:..<..... ,r,:..., ‘fraction of the;inhalad fiscion produotsand their radioaotivo degoend-$.:~’”:”~..:,i,.,.,,,..... ...... ...,

“’:”anta would be ab~orbed.through th”e lungs to be deposited and retai.ned,~.:.~:..””,.’”.!.2:+:,% 3..’”: ‘ .:., >.
. . . ..>. J..!. .:

.I: ,-. i,.;:.., .. . . . ,,. ~“’,:’...by thO ska~~tonc’””
J:;:.,.IJ’ :c~., Under these oondlstionst.,,.::;;,;;:;‘:::”<:.;::::“ e6timates of ~ethal. doga~e” ,.:?lj:j~,.“.:;~
.y:&-...,’... levdls,are””diffioult~ buf”plutollium’i8 of no imPortQnoej-’i}leintemal’-’.~.’-..~,”,:-
.~;;+{:;~:,::;::.,::;;:$::“:’,,

da~ge would be.from’the’fission produotgc However,”the’oxtemal .ra~-’”’’.j~i’,j
,,,

;T:’.?(;.!:;J!}:.:.;-. .,+ ,, .,..

,<q,:J..: (.;/,?,:. :%””. . ..: “.. %

+.3<! ;, Y>’-.. .; ;: ...1 .::-ht~on from .thooloud:.’of’gpmy’”or ‘dust mightwe~l provide~ let~lL~~,::~~I’’”;-.X~~
;!ji:\:,,,:.*.;’.,.,$.:::/,.
:+:>--:?’-;’!..:.

,.,
.,,.i:.exposurebefore euffioient material had bueri’itiled,to produoe:a .:~::,:~.i::j.”,~.

J2X<’45-:;’V;.:..::?”.,.
.,:

-:.:.,kultig,effeata,~\;i”j~.. }:, ‘.;,~:’:~.*.:j,jl>~J\.: ., -,.: .. . ,,::l:.,T, ;.ifi}> -,.TT...,,:,,:.y’:;:,:,A.A. ,,...T..--.T:,.! ~, A‘,: ,::.:’ ●I.. :.”,.:”t...,:,,:~,.~$<..,.; -,.,,:.,r:. . .... .*’. ;-.;. -.”.! ., ..,, ...-,,”,::,:.::. .:,..: -!<;. . , , .:”-; ..,,.:; ,’”..,. ::,,’.,”;-,... ,:,. .: J.,--,,:,-;;.:,,. ..:y,. !-
, ,<,.~ .),,.i, .!. . . .. ..-<.-. :,< .8; ;.‘. .,...:..,:, . ...‘. .. . . .. . . . . ...’ ..’. ,.. ~..., . .... ,.-. ...i ., ... ...-.?.<..,,:~., .... . : .. ... .. ; . .. . .;. ... :
:.K:?,..”.:> ‘.”;::’* .:. ~ .. ”’--

.... . . . . .- . -.;:,.”’ ‘.. ..- . ..... .. . ‘. .-.
It”m8y bi”of intore’at’.’t~preeent an ~6ti~~e of t~o n~ber” o~’ ‘“:..::;~:‘.t,.’~;’~.-,i..,:.,7,4.;~...~......... -’:i”:’..bombsbsof’’the present typo whioh fight beexpeotadto produocinear bthlj-, ‘..‘~”

3HW%k”; .:i“!:;:::“w’effeots over wide araas”by aotibn’”oftho ‘released.fission produots..,..1$,-!.A.,.W,..,-,.-:...+”.’i.1-..,.:,.,....’..“8”--;<)... .!b<,L*<;..?<-.,\‘:..,;.. For:.,.””.:..... ..,:.,..~’.,~~.,thocontinental”United ~tatea:I.be~ieve t~t this ”levelwould be pro- ~ ,-.~..,,.,,!4:......~..;
j“::~;;.$k:??,:.’’?::::z:’z.”.’cluoedby approximately 60,000”bomba*”
Z“:”J-’?>Y:”:.“.~f.::“:J’.-. “A’total global conttiminationwould - ~

require.,ofthe.order of 3,0QO*OO0 h~mb&. ~-.j;~:.;,~.j.,.“: .,.j;~~.:$.’.,:,..’, . > . . .
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